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J2&0/ 0/^J2Jfo/£? Jl^*! MM 

S £0\2\ gXIISs m^o\D\ mm 2°^AH, Hxll#&£Xh&] CCD (Charge Coupled Device: 

Of U df, AfgOl ^S8t01 V-TAIAI M ^ ^ii SJ2f^°^ HI- 2f W- 4= Sib 4=g^0il^M HI Gil D 
^01 2iCf. 



CCD^OHSh ^S^H; &3I CCD5?t0ildf£f ^91 5§S5I XI XI 8H> £1^3 Oil §01 °[Oi Sh^SCHI 

M 4* 2*311 £101 2Ab eCH(Holder); 2¥IIHU0| ?dl£l01 Sib ^£^AH S^SJlr UMl^I 

s^i £ib as s^ssj sfBoii a&g^ zm^m 

01 m. ESIi B H^2| an*5!» ^AIOIIM ^ Ail 61 ^SS^IS &Q. 01 Oil 2^ AH, £ g 

All AH §J §^g?|0il Afg@ gOiU BCHb e^^0|>iU AF23&J 2I0IM e^oHAH SH^£IOUHb 0FU£J 
CM, H°^b □ X^oj ^ojg } fS ^aioj bfgog ggo^l ?|SH gCH°J JH^e ^^SMI SSJi* 4* 
SJDb Si^lOH gJzjSKH b HPiSj ^|^xh Ah ^ Oil ^©Slfe °J0|£[ JH^°^ 6H^£IOi0^ ma. CCfdf 
AH, £ gAilAiOi! D\IU& £M0\\2\ £2 Oil SEA|£! S dH^i.^ °J £JA|0j| Oil mH\W 

3*0112 £ HPjo, M m § 2¥ CUSo^ 58 £ SSAISOII SiOUH 0\mm CH Xll S 4* 

Sib □ £Wmi\ ^ ^ Oil SOI SiP 4^ SiMM OlSHotOIOt e[C|. 

£ 1 °^ £ 2b E 3 2*21 £JA|0||0i| CC^ ^it^l-Oll 2}£| ^£Ht £IWM SOI^Cf. ESIi ST 

56[2, S 12 2* S U)HK £^l 8^ SOil ^ysife CCD3[D||^¥2J S2S^H(31)i SS&CL 

6^S(11)S Ui^SZie At 01 gJ^OI ?££/H , □ LH¥£^0llb CC03FCH! ah^Ph ^yQCK df 

£31 8f^S(11)2l LH^SCHIb ¥ 3H°I e2!LHM^I(12)^f ii££!Oi SiCK SE&, £31 S^LH 
( 12) iUb ¥^¥£i^ ^^t o[?S(11)°l LH30I ^O^AUH Sif^^Sb ^^8^ CCD 3 f Oil df¥ 
^t ^fe^ IH D 4^ ^OIM ^SSMI £1^ S^^(13)0I i^H ^ SiCL 

4,^1 o^S(11)°l LH¥£Z}0il ^x|£|b CC03f0i! dt¥b MJI^IM dl^et ^g^EHM iSofb ¥^^^ 
AH, ^23^01 0l¥OiX|^ CCD 3 f Oil 22)21- Oi¥^ 4§i d|^b 5S^H(23)S ?^£!CK ^Ol CCD 
^fDild^b eCH(21)0ii XIX|£|^Gil, d^^8MI £D\ #CH(21)3J £{^30ilb §(24)0! 1^£JH 0| 

mo\ of^sdDaj m°}Lww?\02)9} mm^^^w e°j °eoiu o\Et zimm s\m ccobwu 
mmz\^ 31 ^xi^cl act df^^is^i, e(24)^ ^eiue^K 12)^ cco^toiia^s xixis^ e 

^CH(21)^t ^^£PI ?l oli 4^'£lb UOI^^ l^£l£^ SKM , 4,^1 MCH(21):>r Sl^^^o^ 



6f¥S LH ^ Oil AH SJ2£IXI t^mUXf 8fe g^0| s^oj o, X | £ ^Ah £|£ s sv 



^^f 5S^H(23)Sb dhfe^S^I, *H£I£ LE0(Light Emitting Diode; ^^QOIS^JM AFgoU! 2^XI 
°} Ol^lOil o^£j^ Of U 01, ^eOilAH CCD3tDil^£J #^0| J\^o\^m ^M% v ^ 2ib 

x| ^ 2¥ ^§01 H ^ 9JiQ . ^ ^'AlOIIOilAib ^4-:H°J ^£1^ LED^I- ^^1 CCO^hOil dK22)°| ^^IM ^ 
2-HMhCN «CH(21)0il ^xl@ 32§ ^HA|£ISloU S 2 fit Oil CCfE SS§TA|£J dH x| SE& Ol CHI £^§£IXI a 

^ Q^m tgxim ^ 

401 2^s:h(3i)^ 8^s(n)°i 2 ^ oil ^g£i£^ ^ms\o\ ^eoiiAH eoi §xilh¥s s^mxi m 

8[£^ ^UOI OI^OiXMI Oia-m 2Sg^H(31)0llb ¥^^(34)0! 1^£JCH ^^Pl. 

m<g%(34)m mm LH¥Si £S^H(23)^ 2I¥^ aiS 5At8^ CCD3f0il &K22)0il °JoH £l¥ § 

Af 0 | »^aa. SE. fe^l 2SS^H(31)2J LH^2 0ilb SUAK32)^ 1^£ICH 2iCH ^Ol S^S(11)2| ^ 

UAKi9)a UMiii oi¥>ii sq. d^^o^i, 401 23§^(3i)^ oi a & ^&ai lh^^^ a 

281 ^^£|£^ H¥EHli(33)M CH ^di&^CK 

^31 8F^S(11)0ilb 3£^(41)S 2§A|3|fe aCH(14)^f CH ^dl&Cf . ^^1^°^, ^^1 8^ 

§(11)£J 6fB¥0ilb ¥ :H£I #CH(14)^F 2iCH 01 ^ I Oil ^^^(41)^t S^£ID1, ^^1 

MCH(14)°I ^SOilb ^SgJUAKl5)^F 2^01 2^^(41)M H§A|3|^ 

£i\ 2^^(41)^ 3m\B}2\ zmm &o^^ of^c-ii, d^^8^i oi¥cnxi m 

cco^oiief^oii °J5H ^ioiM(5i)e esH 2uei(6i)s s^£i^c-n, ^^i 

9i|0IM(51)8 8^S(11) ^ Eh CHI ?il0IM^^¥(16)M WtU S^SOil ^^£101 IUi U ¥IH ( 17) Oil °| 

Ol dH . ^^i EHU¥XH(17)^ 3HI Ol 12 3 ¥ ( 16) A^OIOilb d^^oMI. H¥iiH|j ( 17a)M ^£J8|01 ^^SHI 
m CH^ 4= 5iCK ^|0i«(51)0| ^^l DH U ¥XH ( 17)011 ^S^^ S^8|2 DUTS PJ 6H 3H1 01 

MC5D0I e^Qi^ ^£^h ^8 &^IH^^ ^^01 £lb 5HI 01 « eS¥XH(17b)M 

^ejStOI ^101^(51)01 SSgE^ 1? 4= 2iCK 

o\mz\, gi\ 5iioiM(5De ccd 5 f oil dh¥oii s^o^ ^ aii ^ ^ sai S Ol 2ie ^ 91C\. ^, XII M 

AHI^iAl CC03I-CH1 ^Oil 5HIOISC51 )0I lf£|£^ o\Sr ^M* B\\0\M 2^¥(16) LH¥0ilb 

^(jack)e ^tiism ^oiM(5i)oii^ Mai3(piuo)M ^o\o\ ^^^o^ m&zim mmm ^ Si 
= ^dii ^^oi mgm ^ 2iQ. 

^01 8^S( 11)011 ^mSiO\ Sib ^1101^(51)8 Sf^<M^o| 2^d^2J ^AICHI ¥^8^ dh£f 
^01 s ^ohQii ^§3fCHl £tS 4=eOil ^ 01 ££ H IH 0\m XIXIo^ ^H(Rope)Hi ^% y m SMI 
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32HS. 01^^ &g TfSi'e H2}2\ KM am ^Xil^ A^gSf^ gJ^KoH/d ^fflSJI^ 

eJCL AfgXf^ SjXH . Siohfe II SSI ^e^^ 4*g3KMam Ui&UH EJ^AI^JQ. 01 (EH. 01ISCH 1~ 

as ^ i 1 ? oil i^ai^ 9iioiM(5De asife noiete mouh 4-§3KMam gj4*Aiu ^ sasot. 

oj 0.40!^ xHgSfe 2£ ^ofEL 4*g3KM£P* ^§ II SCHI 2J4=£)S SgiSH(23)£¥EI 

§J01 22S^(31)^ ¥S^(34)M e6H xsl dl^l £|H, D^¥Ei &}A^ ^§§^8 

CC09HW£K22)0|| SloH I^^D. 0IOUH ^^l *g@ 9KJil£F Ui¥BJ Si^M >l£J ¥ 5HI 

OIMM gSH Ahgtt£| £I¥2UEH(61)M 2^0| E|H £1 ¥SL| EH (61 ) Oil C|^g3|0|£|fe & 

*»2smi ^ms\ m^m ^ vow bq. 

see. s ^aioii 9io\A-\, v^Aib^oi ?ixio^ iis &mm nwsKnw m s^oii^ 

3 KM am SISAIIJ ^fi^OI ^ZJCL §?0IL Afgl^ 5HI0IMM MSI ^gsmiem sim 

^S>>°^ SISAI1J ^ 2ie 2! 01 CI. 

CHSJSS/H. &}| oh¥S(11)0|| AHS£Ei(0|£A|)£F ITS SIS^Bi SXI6HI, 01 SIS^BSI 

s i\\o\mo\\ choh sf^soi a^qi^o^ sis&e^Mi as* g;er& 4* SK= 

XHS^feolCL SdMOl . 01 a & SIS^Em ?eA|3|^ ^XPF £|¥ eUEiOil ?aii! 4 3 

01 Q. 

0\&H\ m0\ g nohoil V-IAIg 4*g3KMam Oil A| & £31 &££ ^S6IS2U, & S Ail AH Oil >il 

AIS 41 A! Oil £2011 £J6H £ 2^8 &[§£|X| Sfi=EL S 3|£Af& S?l CHI AH 9S»0|| °16H 

Q^e* ^^01 Ol^CHl! ^ 2iCf . 

e hs.km mm k*A\m ai ohsoi ?ixiofe xisoii ?ixiai^ shi^^s m ^21 xiti^ 

CHW ^5 ^ii E^tJ ^ 2^1 HH ^ Oil CHWS tffe Gil £§§ ^ ^BIOfLiaf V-tAldfir 4^£l K^l 

^i in ^ oil xii ^ , #ch §j Mgoi vmm ssoi aip. 

1 

LH^S^e 3HICH ^2 0! 3H^E! 6^S(11); 

¥S^(34)0| ^tiltlffl M^l 5^S2J ^H^@ ^ ^ Oil §JBI|£|£^ mm£\^ 23^^(31); 

&^l .m¥S(11)°l LH¥g^0il ^^£IOi ^^l SA^oh^ 5S^H(23); 

Ui¥S^0il ^y£IOi 40l ^S^i e6H sf^M #^o^ CC03FCHiaK22); ^ 

^>^l CCD5^Qil^(22)0ilAH #^£l^ sl^^Sf £I¥SLI EH (61 )S 2^5^ 3HI0IM(51)M 
Oil El- . 

2 

HI IS (HI 2iCH AH , £|^^0il #(24)01 l^£|Oi ^P££AH ^P| CCD3^|Ef 

(22)£f ^Ol £«^jH(23)g XlXlofe MCH(21); 

^^i o^s(ii)bi ui^soii ^ ^ £i oi , ^oi MC^(21)^^ s^ssi m^s^oii ^yi in ^^i mchsi 

M(24)Hf l^EIOi ^^l CC03F0i|dK22)S| M^gje ^Xlofe e&ILHM^I(12); ^ 

^^l MCH(21)M fe^l 3^S(11)°i L4i¥SZ}0il 4^^^ (EH MCH(21)3[ ^0|^X|°1 ^>0| 

o^S(11)H| LH^^Oil ^^£|Oi gg^l(13)S CH Ss^Sfe ^^5^|Ef. 

3 

XII 2^ Oil 2iOiAH , o^S(11)0il ^Oi£ olU Ol^Sj ^^^(41)M EH 5^6^ 31 

6^ ^e3h0i!Ek 

S?» 4 

«I2&0|| ^OUH, fe^l S^S(11)0il SXIEIW, 4^1 ?ii 0| M(51 ) Oil □SH 6f?Si ^CH^o^ ^J^A|3|^ 
^IS^BM EH 5^5^ ^g^fOiiaf. 
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